This paper analyses the determinants of student mobility under the unified system of admission in Russia and evaluates the barriers which still limit educational mobility. It is argued that even under the Unified State Examination (USE) and the decreased transaction costs of applying to universities, student mobility is directed towards more developed regional educational markets and richer regions, but is still limited due to the financial constraints in the absence of the additional student support. Russia is a unique case, because it consists of regions with a high variation in socio-economic development and has local higher education markets with different levels of competition between universities. This study shows the importance of the institutional characteristics of regions in student mobility.
Introduction
One of the aims of the recent institutional transformation of admission to higher education in Russia was to decrease transaction costs for application to universities and to simplify student mobility. The introduction of the Unified State Exam (USE) instead of high school exit exams and university-specific entry exams was to widen the opportunities for the university applicants. Prospective students may now apply to 5 different universities without visiting the admission office, simply by sending their certificates with their final USE scores. Before the USE, with each Russian university had its own specific requirements and examination procedure, applicants were forced to attend extra classes with tutors or pre-entry courses within a particular university (Prakhov, 2016) . In other words, university entrants who lived closer to the desired higher education institution (HEI), for example, in the same region, had a better chance of successful admission because of the opportunity of attending pre-entry programs offered by the university. With the introduction of the USE, 'local' applicants may not have the benefit of being closer to the desired university they had before, while for applicants from other regions the admission procedure has been simplified. This can contribute to a student migration, and it is reasonable to assume that the applicants will move to regions with universities of a high quality, because they will have higher returns from higher education obtained in better HEIs. However, even under the simplified access to higher education, university applicants can face barriers which can influence their decision to move to another region. For example, in the absence of additional student support such as grants and student loans, individual and regional socio-economic characteristics may play a significant role in such a decision, and university applicants would not be able to take advantage of the opportunities afforded by USE. This study analyses the factors which drive student choice between moving to another region to study at university or to stay in their home region, under USE. In other words, we estimate the determinants of the probability of a student's decision to move. Using the assumptions of human capital theory and models of university choice (decision-making models), we claim that individual (ability, gender) and family (parental education, income) factors affect such a decision. Moreover, Russia represents an interesting case for the analysis of student mobility, it consists of more than 80 regions with highly differentiated economic conditions and varying regional higher education markets. Institutional characteristics of regions where the applicant graduated from high school, and those of the region where the university is located, can also be the important predictors of educational migration, and in some cases can still restrict the level of mobility despite the unification of admission procedures. In this study we evaluate the determinants of educational migration and focus on 4 the role of socio-economic characteristics of households and regions in this process, and argue that even under USE, but in the absence of the appropriate mechanisms of student support, educational mobility can be limited.
The paper is organized as follows. First, we place our research in the theoretical context for educational mobility and provide the empirical results of previous studies. Based on those, we state the hypotheses to be tested empirically. Second, we describe the data and empirical methodology of the study. The next part contains the results of the regression analysis, and the final part concludes. We show that along with individual student characteristics (such as USE results which reflect the probability of being admitted to the desired HEI), regional economic and educational characteristics matter. Regional economic development can influence a student's decision to move, as students tend to move to regions with higher salaries, but higher costs of living in the absence of student financial support may restrain mobility.
Interregional differences in the development of higher education markets contribute to student mobility for the entire sample (students tend to move to regions with more developed higher education markets) and increase the distance travelled by the applicants when they moved from their 'school' regions to 'university' regions.
Theoretical grounds and empirical results of previous studies
The theoretical approach is based on human capital theory (Becker, 1962) applied to the higher education market, when the applicant compares potential benefits and costs of migration to another region. Mchugh & Morgan (1984) explore the decision of students to migrate through the decision-making strategy of a rational agent who invests into his/her human capital. Moving to another region to study is beneficial if the net benefits from studying and migrating to another location exceed the added costs of migration (Alecke, Burgard, & Mitze, 2013; Mak & Moncur, 2003; Mchugh & Morgan, 1984) . The level of average wages, low unemployment rates, and the availability of scholarships are associated with the benefits of migration, and the costs include the cost of living, tuition fees and moving costs. This effect is relevant in the long run: even if the agent returns to their home region after graduation they will receive a greater return on their investment in human capital (Beine, Noël, & Ragot, 2014; Rosenzweig, 2008) .
The studies which analyse the determinants of student mobility help us understand potential barriers which may restrict educational mobility. In general, factors that determine the choice of the applicant can be divided into two categories: internal and external. Internal (or individual) factors are directly related to the student: gender, academic performance and social background. The external factors include: the characteristics of the region, universities 5 and the education system in the region as a whole. The content of these two groups varies from one study to another. First, we provide a detailed analysis of the internal factors.
The first question in studying internal factors is whether there are gender differences in the decision to move. Research suggests that male students accept higher costs and tend to invest in education more, since they are aimed to get higher earnings than women (Pekkarinen, 2012) . However, studies show that gender does not have a significant influence on the decision to move. Nevertheless, some research still argues that a small observed effect may be present because of differences in individual preferences, i.e. different perceptions of benefits and costs of higher education (Alecke et al., 2013; Becker et al., 2010 ).
The most significant individual factor of educational mobility, according to the previous studies, is academic performance. Kyung (1996) found that, on average, mobile students show better academic performance. For this reason, it can be assumed that the applicants' academic abilities influence their decisions to move. For example, Fenske, Scott and James (1974) show that SAT results are positively correlated with the probability of moving. Additionally, researchers found that applicants with higher scores in English, Mathematics, social and natural sciences (according to ACT assessment) are more likely to move and even a considerable distance. In contrast, low-achievers tend to remain in the home region.
Family income is the most important characteristic of social background in terms of educational mobility. Since moving to another region is associated with significant costs (especially financial), it follows that the probability of migration is higher among university applicants from more affluent families (Fenske et al., 1974; Fenske, 1972; Hübner, 2012; Kyung, 1996; Mak & Moncur, 2003) . Many factors have a strong influence especially on lowincome students. Therefore, income may be one of the main determinants of educational migration. However, research has not reached a consensus on what motivates applicants better: economic or non-economic factors. Nevertheless, there is agreement that the level of family income is a key factor (Alecke et al., 2013; Hübner, 2012) .
In addition to the individual factors which stimulate or limit educational migration, there are external determinants of the decision to move. Research shows that the economic climate in the regions of origin and destination is an important predictor of student mobility (Tuckman, 1967; Long, 1977; Fenske, 1972; Mchugh & Morgan, 1984) . For example, Long (1977) determines educational migration as a function of a number of economic variables: the unemployment rate and per capita income in the regions of origin and destination. Rich regions are characterized by a high level of immigration and emigration at the same time (Tuckman, 1967; Long, 1977 ). An explanation for this effect is that the applicants choose a place to get higher education for the purpose of further employment (Long, 1977; Mchugh & HEIs tend to have lower levels of migration to other regions. Indeed, there is no need to move somewhere else, since the student has a better choice in his home region (Mak & Moncur, 2003) . The disproportion in the number of universities across the regions is also significant.
Applicants from rural regions tend to move more frequently than applicants who live in urban areas because of unequal educational choices (Fenske et al., 1974; Fenske, 1972; Mchugh & Morgan, 1984) .
As a result, the analysis of external determinants of student mobility shows that applicants are also guided by regional factors: the characteristics of the economic climate and the characteristics of the regional education system. Most of the research on educational mobility deals with the US education system. Russia is different as it represents a country which has many disproportionally developed regions both in the context of socio-economic development and in the context of regional higher education markets. Such macroeconomic and educational differences also may drive educational migration decisions and should be taken into account. By examining the results of empirical studies related to the analysis of educational mobility, we formulate the following hypotheses:
Academic achievement (expressed in USE results) has a significant positive impact on the probability of making the decision to move. If applicants have higher scores, they have a wider choice of where to apply, and a better chance of being admitted to the desired university. Hence, it will positively contribute to educational mobility.
2.
A higher socio-economic background positively affects the probability of educational migration. The results of the previous studies have found a significant influence of family characteristics such as parental education and family income. We pay particular attention to the latter, as the financial costs of moving are very important in educational decisions.
3.
Interregional difference in salaries, and the average salary in the 'university region' positively influence the decision to move, as richer regions will attract students 7 because after the graduation they may stay in the university region and get higher salary than in their home region.
4.
Interregional differences in the costs of living in the university region would deter students from educational migration, as they will face a strong financial barrier.
5.
The concentration of universities in the 'university' region and the difference in concentration between 'university' and 'school' regions will positively affect educational mobility: students will tend to move from the regions with poorly developed systems of higher education to those better educational opportunities.
Data and methodology of the study Data
The empirical part of the study is based on data from the Trajectories in Education and Career project, which is a national representative longitudinal study devoted to the investigation of educational trajectories 4 .
The first wave of the survey was carried out among ninth-year students in 2011. At that The next two waves were conducted in autumn 2013 and spring 2014. At that point, the questionnaires included questions about prospective enrolment in HEIs, as at that moment those respondents who were in the 11th year (prospective high school graduates) usually make a choice either to apply for university or enter the labour market, and adjust their strategies according to such a decision.
The last available wave represents a telephone survey in autumn 2014. For the successfully enrolled 1st year university students the information about the results of the USE, their university and its location is available. Based on this data we can see if the student is mobile or not.
The resulting dataset for the empirical analysis included only those students who in 2014 either started or continued their education at university, as the focus of our research is 8 the study of educational mobility in the context of transition between high school and university. The final sample consists of 1169 observations: students who study full-time (94.6%), part-time (0.9%), or by distance learning (4.0%) 5 . For every observation we have manually added the variables which reflect educational mobility, the socio-economic conditions of 'school' and 'university' regions, and the indices of the development of the regional higher education markets (see below). The descriptive statistics are presented in Table 1 . 
Description of variables
Mobility variables 5 Students which are on distance learning are included in the sample, as they have made an educational choice as well. Moreover, it does not contradict our purpose to study student mobility, as the majority of such kind of students (93.6%) applied to the HEIs in their 'school' regions. Only 3 students were admitted to the universities in other regions.
9
Mobility based on a distance is a binary variable that equals '1', if the distance between the settlement, in which the respondent graduated from high school and the location of the university where he was admitted is equal to or greater than 100 km. In this case, the individual is considered a mobile student based on distance, and '0' otherwise and the student is considered in the empirical analysis as immobile (by distance). 43% of students are mobile by distance in the sample.
Interregional mobility is a binary variable that takes a value of '1' if the respondent moved to another region in order to study in the university ('university' region). These students are mobile in an interregional context. If the student remains in the 'school' region, then this variable is '0' and such students are considered immobile. This variable more accurately reflects the concept of educational mobility, as it is different from commuting (e.g., everyday migration from the satellite cities in the same agglomeration to the regional centres and back) 6 . 23% of students in the sample changed region after high school. There are 44
'school' regions and 62 'university' regions presented in the sample. The most popular cities which attract first year students from other regions are Moscow (more than 5% of the sample moved to Moscow from other towns) and St. Petersburg (around 4% of the sample moved to this city from other regions). However, there are other cities which attract applicants from other regions, such as Tomsk, Novosibirsk, Yekaterinburg, Rostov-on-Don. Together
Moscow and St. Petersburg attracted around 21% mobile students (by distance) and around 40% of those who have changed a region.
Distance is a variable which reflects the geographical distance (in km) between the geographical centres of 'school' and 'university' towns. This variable is obtained with the help of Google Maps and is calculated not only for interregional mobility, but for all mobile students (even if the distance travelled does not exceed 100 km). The mean distance between 'school' and 'university' towns is 336 km with the longest distance travelled 8838 km.
We use the assumptions of the combined models of university choice when including different sets of factors which influence the decision. We group these determinants by level:
individual (including family and school factors), educational (the characteristics of regional higher education markets), and regional (socio-economic differences in average income and minimum wages in 'school' and 'university' regions).
Individual characteristics
For the individual characteristics we consider gender, average USE scores in Russian and Mathematics, parental education, family status (complete or incomplete family), number of children, family income, and high school specialization.
43% of students in the sample are male. The average USE score in Russian (national language, the obligatory exam) is 69%, for Mathematics (the second obligatory exam) the average score is 52%. Around 54% of students have mothers who have a higher education diploma, and in 48% observed cases fathers have higher education. 23% of students comes from an incomplete family, i.e. he lives only with one parent. On average, a family has 1-2 children. The average monthly income of the household is about 31,000 rubles, which is approximately 1,025 U.S. dollars. Around 55% of students have graduated from high schools with a specialization (for example, Mathematics or foreign languages).
Socio-economic regional characteristics
For the factors which reflect the socio-economic situation in the regions we use average monthly salaries both in 'school' and 'university' regions in 2013 7 and the cost of living in each region 8 . These variables represent the attractiveness of living in a certain region:
monthly salary expresses the potential benefits of the residence there, while the cost of living is the subsistence level of living there. We have also calculated the differences in monthly salaries between 'university' and 'school' regions, and the differences in the cost of living.
These variables reflect the gains in the average salaries and the cost of living associated with the educational migration. In other words, these factors represent the relative benefits and costs associated with the move.
Regional characteristics of higher education markets
The indicators of regional development of the local higher education markets are based on the Herfindahl-Hirschman index (HHI), which was calculated both for 'school' and 'university'
regions (see Leshukov et al., 2015) :
, where is a number of students in university k located in the region j; and is the total number of university students in the region j. 7 According to the data of the Federal State Statistics Service: http://www.gks.ru/free_doc/new_site/population/bednost/tabl/1-2-6.htm. 8 See http://www.gks.ru/free_doc/new_site/population/bednost/tabl/2-01.htm.
This index reflects the development of the regional higher education market and the level of competition for the applicants between local universities. In other words, this is a measure of the choice available for the applicant. The HHI can take values from 0 to 1, where '0' is the highest possible level of competition (the widest choice of universities in the region), and '1' reflects the lowest level of competition and a highly limited choice of HEI in the region (i.e. there is only one university in the region).
As for the indicators of socio-economic development of regions, for the HHI we calculated the interregional difference between 'school' and 'university' region. The negative sign of the difference means that the student moved to a region with a better level of competition between regional universities and a wider choice of opportunities. The relative indicators have been calculated as the student is inclined to assess the difference between the corresponding indicators.
We deliberately did not use absolute indicators of the regional higher education markets, such as the number of universities or a number of students admitted for each region as these may reflect the demographic conditions, but not the variety of educational choice and the level of competition for the university applicants. HHI takes these factors into account and reflects the level of the regional development of the higher education system.
Comparative analysis of subsamples
Before the evaluation of the regression models we compare non-mobile and mobile students in the context of mobility based on a distance and interregional mobility. Descriptive statistics on the subsamples are presented in Table 2 . According to the descriptive statistics, we may conclude that mobile students have higher USE scores in Russian and Mathematics, their mothers are more educated, and they tend to move to regions with higher salaries, and costs of living, and to those with more developed higher education markets. Moreover, males are more mobile than females. This gives reason to evaluate the regression models and to include the relevant variables as explanatory ones.
Regression models
We estimate the models of binary choice (logistic regressions), where the dependent variable reflects the mobility of the students (based on distance and interregional mobility), while the independent variables include individual characteristics of university applicants, as well as institutional determinants which reflect socio-economic and educational status of regions (according to the models of university choice). We evaluate the following models: , , where Pr(·) is the probability of the corresponding type of educational mobility (either mobility based on a distance or interregional mobility); X i is a vector of individual characteristics (including family and school factors); E i is a vector of socio-economic regional characteristics; R i is a vector of the characteristics of the regional higher education markets.
We run several regression models for the entire sample (models 1-4), and for the following subsamples: only for high achievers, i.e. those who scored more than 79 points on the USE in Russian (models 5-8) 9 , and for the sample excluding students who graduated from high schools in the Moscow region (models 9-12).
Additionally, we estimate the linear regression model of a distance between the 'school'
and 'university' towns. Since the research on educational mobility pays special attention to the distance travelled, and Russia is a large country in terms of a distance between towns, it is
interesting to examine what factors have an impact on the distance. To do this, we estimate the following model (models 13-14):
, where
Distance i is the distance (in km) travelled by the student i; X i , E i , R i are the sets of explanatory variables, as in the previous case;
are the regression coefficients;
is the error term.
Results of regression analysis
The results of regression analysis are presented in Table 3 . The coefficients for the models 1-12 reflect the marginal effects from mean, which is the percentage change in the probability of educational mobility caused by the corresponding change in the variable. For the whole sample male students are more mobile than female students. This could be explained by the fact that parents are more worried about the girls do not want their daughters to leave them. 9 We used this cutoff because 79-80 points are a borderline for the most selective Russian universities. Hence, we consider students who have got more than 79 points as high-achievers.
Moreover, it confirms the idea that male students may be more ambitious about their future income and wellbeing (Pekkarinen, 2012) .
High school achievement expressed in USE results in Russian positively affects student mobility, which corresponds to the results of previous studies. High achievers are more mobile, but even they, having the widest opportunity, face barriers which limit migration (see models [5] [6] [7] [8] . Cultural capital (expressed in the level of mother's education) can be a predictor of educational mobility for high achievers. This means, that students with high USE scores but with less parental education are less mobile, so they do not fully use the opportunities given them by USE.
Family income is a significant factor in student mobility only in 3 specifications, but the sample consists of various regions, and in this case the more interesting factors are those which are attributed to the overall regional economic development. Average salary in the 'school' region has a negative effect on mobility: if the home region is characterized by higher salaries, this motivates students to stay. Average salary in the 'university' region has the opposite effect: regions with higher salaries attract new students. Interregional differences in salary also positively influence the decision to move.
Higher the cost of living in the 'school' region contributes to educational mobility, as there can be regions with lower costs of living. Interregional differences in the costs of living have a negative effect: students do not move to regions with higher costs of living. This means that income still plays an important role in decisions about moving in order to study at university, which is crucial in the absence of additional financial student support. These empirical findings fully correspond to the assumptions of the human capital theory-that students are attracted by regions with higher salaries, but are concerned about the costs of living there. These results are stable for all model specifications and subsamples.
For HHI the results are ambiguous. Interregional differences in this index are significant only for the entire sample, so in general students move to the regions with a higher level of competition between universities and a wider choice of HEI. For high achievers and for the subsample which excludes Moscow students, regional higher education development is not that important. For all other aspects, the results for the subsample which does not contain Moscow school graduates are the same as for the entire sample with all observations. For the Models 1-12 hypotheses 1, 3, and 4 are fully confirmed, and hypotheses 2 and 5 are partially confirmed.
The results for the factors which explain the distance travelled (Models 13-14) are the following: male students travel longer distances than female students; USE results in Russian are a strong predictor of distance. For the regional economic conditions the results are similar as in the Models 1-12: students move to the regions with higher salaries and lower costs of living. HHI are significant for distance: the distance is greater if the student moves to the region with higher level of competition between universities. In this case all the hypotheses are confirmed.
Discussion
In this study we show that in Russia, as in other countries, there are individual, regional and educational factors, which influence the level of educational mobility. First, this means that financial aspects matter even under the unified admission process, and decreased transaction costs for university entry. The second result is the significant influence of regional educational characteristics: the unequal distribution and development of HEIs across regions is a driver of student mobility.
We have revealed a positive relationship between the results of USE and the applicant's probability of moving (hypothesis 1 is confirmed). In this case, the simplification of the admission process contributes to educational mobility, but even high achievers face some cultural, and more importantly, financial barriers, which can prevent educational migration.
We find mother's education level has a strong influence on the decision to move only for high-achievers. The level of cultural capital can contribute to student mobility for applicants who have the widest choice of where to apply. For family income there are ambiguous results, but because of the interregional differences the income, the effect may be expressed through macroeconomic indicators of regional economic development (hypothesis 2 is partially confirmed).
The characteristics of regional economic development have a strong influence on the mobility of applicants, i.e., individuals tend to evaluate not only the quality of education, but also the economy of the 'university' region. Therefore there is a strong significant positive impact of the average salary in the 'university' region on the probability of moving to the applicant, which may be a signal that applicants are seeking to stay in a more economically 18 advanced region after university graduation. In other words, they may compare costs and benefits of staying in the home region or moving to the new place (hypotheses 3 and 4 are confirmed).
The significance of financial factors, such as income, minimum wage and living standards highlights the importance of student support. However, the mechanisms of student aid in Russia are ill-developed. Despite the opportunity of studying with no tuition fees (which are covered by the government), other forms of student support (such as grants covering living expenses or student loans) are not widespread. We argue that the simplification of the admission system is not enough in the absence of such mechanisms.
The regional differences in characteristics of higher education markets raise questions about the equality of educational opportunity (hypothesis 5). There are regions which are characterized by more universities and, consequently, wider opportunities of university choice (Moscow, St. Petersburg); however, there are regions with few local HEIs. Together with the importance of the financial aspects, the regional differentiation of the higher education market creates unequal conditions for applicants from different regions. Thus, USE only partially solves the problem of equality of accessibility of higher education.
If the implementation of the new mechanisms of student support is costly to the state, it can invest in the development of the regional educational markets. As a result, the development of regional educational markets and the quality of education in local universities, can contribute to increased human capital in the region leading to economic growth in the future.
